We prospectively compared image and report deiivery times in our Urgent Care Center (UCC) during a film-based practice (1995) and after complete implementation of an electronic imaging practice in 1997. Before switching to a totally electronic and filmless practice, multiple time periods were consistently measured during a 1-week period in May 1995 and then again in a similar week in May 1997 after implementation of electronic imaging. AII practice patterns were the same except for a film-based practice in 1995 versus a filmless practice in 1997. The following times were measured: (1) waiting room time, (2) technologist's time of examination, (3) time to quality control, (4) radiology interpretation times, (5) radiology image and report delivery time, (6) total radiology turnaround time, (7) time to room the patient back in the UCC, and (8) time until the ordering physician views the film. Waiting room time was Ionger in 1997 (average time, 26:47) versus 1995 (average time, 15: 54). The technologist's examination completion time was approximately the same (1995 average time, 06:12; 1997 average time, 05:41). There was also a slight increase in the time of the technologist's electronic verification or quality control in 1997 (average time, 7:17) versus the film-based practice in 1995 (average time, 2:35). However, radiology interpretation times dramatically improved (average time, 49:38 in 1995 versus average time 13:50 in 1997). There was also a decrease in image delivery times to the clinicians in 1997 (median, 53 minutes) versus the film based practice of 1995 (1 hour and 40 minutes). Reports were available with the images immediately upon completion by the radiologist in 1997, compared with a median time of 27 minutes in 1995. Importantly, patients were roomed back into the UCC examination rooms faster after the radiologic procedure in 1997 (average time, 13:36) than they were in 1995 (29:38). Finally, the ordering physicians viewed the diagnostic images and reports in dramatically less time in 1997 (median, 26 minutes) versus 1995 (median, 1 hour and 5 minutes). In conclusion, a filmless electronic imaging practice within our UCC greatly improved radiology image and report delivery times, as well as improved clinical efficiency. 
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MATERIALS AND METHODS
Selection of Patients
We conducted a prospective trial enrolling consecutive patients seen in the Urgent Care Center (UCC) at our institution who received a radiologic examination. The UCC is a noappointment ambulatory care practice for patients of all ages. Patients were enrolled during two time periods. The first group of consecutive patients were seen in the UCC from Saturday, All radiologic examinations fit into one of two types. Extremity examinations (EXT) included any examination of the shoulder or distal upper extremity, as well as any examination of the hips or any distal lower extremity. The other type was chest x-rays (CXR), including chest x-rays, sinus, or rib films. The former type of examination was intended to represent primarily posttraumatic complaints, while the latter complaints of a more inflammatory nature. A total of 215 patients were entered into our study. Two patients received two examinations, for a total of 217 radiologic examinations performed during the collection periods. Patients were further subgrouped as to the time and day of their examination. The first subgroup (WKDY) included those patients whose examinations were performed during regular weekday hours (8 AM to 5 PM). The remaining patients were placed in the evening and weekend (EW) subgroup.
Demographics
There were no statistical differences in age or sex between those patients who participated in 1995 and those of 1997. One hundred eight patients were enrolled in 1995 at a mean age of 37.3 years, as compared with an average age of 35.8 years for the 109 patients enrolled in 1997. The time of year was constant du¡ both time periods to avoid disease-specific bias associated with varying times of the year (eg, upper respiratory disease in February and trauma-related disorders in July). The details are published elsewhere, n
Equipment
Film images were obtained for the 1995 group using conventional screen/film technique appropriate for the body part imaged. During regular hours, films were carried to the staff radiologist in the reading room Iocated immediately adjacent to the x-ray acquisition area. The radiologist would dictate directly to a transc¡ and the typed report would be pasted on the examination jacket containing the films. Films would be car¡ to the UCC approximately every 30 minutes. On evenings and weekends, the film was transported via an automatic transport vehicle to the hospital three blocks away where a resident would interpret the films, paste the interpretation on the jacket, and send the examination back vŸ the automatic transport vehicle.
In some cases, clinicians did walk to the radiology department to view images before they were sent to the hospital for interpretation.
The digital images for the 1997 group were obtained using a Fuji FCR-9000 (Fuji USA, Stamford CT) CR system, except for CXRs, which were obtained with a Fuji FCR-9501 dedicated chest CR unit. Images were then transferred to the PACS (formerly Loral. now General Elect¡ Medical Systems. Milwaukee, WI), where quality assurance and interpretation were performed by the lead technologist. Following verification, images were immediately available on a PACS workstation in the UCC. In both study groups, radiology reports were immediately transcribed via direct dictation to a transcriptionist.
Time Measurements
Two cards were attached to the patient's file when the patient initially registered at the UCC. These cards were used to record the various times listed in Table 1 Table 2) . The categories were then combined to compare EW patients of 1995 to those of 1997 (Figs 1 and 2) . We looked at WKDY patients similarly (Figs 1 and 2) . Finally, we compared all patients for 1995 and 1997 (Table 3) .
Statistical Analysis
Descriptive analyses were performed for all time periods to provide means (average times), standard error (SE), medians, and 95% confidence intervals. A two-sample student's t test assuming equal variances (homoscedastic t test) was used to compare the WR, Exam, QC, RI, IR, and PR measurements from 1995 with 1997. Comparisons were made between EW95 and EW97, WKDY95 and WKDY97, and all patients 1995 and 1997. A two-sample student's t test assuming unequal variances (heteroscedastic t test) was used to compare the RT and PV measurements between 1995 and 1997 in the same groups and subgroups. The latter two time periods demonstrated unequal variances in the initial analyses.
RESULTS
The complete measurements are summarized in Table 2 . We noted an increase in radiology waiting room (WR) time in 1997 as compared with 1995 (increase in 11 minutes [mean]), as well as an increase in technologist verification time (QC) in 1997 (increase of 4 minutes and 42 seconds). The increase in WR time was likely due to a dramatic increase in WR patients secondary to an increase in phlebotomy and EKG studies serviced by the same WR. There was no statistical difference in the Exam time from 1995 to 1997. The delays in WR and QC times in 1997 were offset by a dramatic decrease in time in the RI, IR, RT, PR, and PV times. Radiology interpretation (RI) times were Figs 1 and 2 . In the WKDY subgroup, there were again delays in the WR and QC times in 1997. However, the Exam time was reduced in 1997 for this group. Although the reduction in RI time was less dramatic, the time to room the patient in the UCC after the radiology exam (PR), was nearly 30 minutes less with the CRJPACS practice in 1997 than with the conventional practice in 1995. In this subgroup there was also a reduction in radiology turnaround (RT) time in 1997, but there was no signi¡ difference in PV time. The EW subgroups also demonstrated an increase in WR, Exam, and QC times in 1997. The patient was roomed (PR) back in the UCC in 1997 in nearly half the time as in 1995. Additionally, there were very significant reductions in IR, RT, and PV times using the electronic imaging equipment in 1997 (Fig 2) .
DISCUSSION
The most impressive results from this study are the marked improvement of the time the ordering physician viewed the images/report (PV) in 1997 and the time the patient was roomed back into the UCC (PR) in 1997. The marked improvements of time indicate a major positive impact of electronic imaging on clinical practice in our UCC. These improvements were primarily ,due to dramatic improvements of radiology interpretation times (RI) and image/report delivery times (IR) in 1997.
Previous studies had shown similar results, but were limited to a medical intensive care unit in the hospital setting. 3,40ur results indicate that electronic imaging can also have a positive impact on an outpatient clinical practice.
CONCLUSION
Electronic imaging can dramatically improve radiology interpretation and image/report delivery times, which can facilitate improved efficiency of clinical practice.
